Interaction of ferredoxin:NADP+ oxidoreductase with model membranes.
The ferredoxin:NADP+ oxidoreductase (FNR) is a plant enzyme, catalyzing the last step of photosynthetic linear electron transport, and involved also in cyclic electron transport around photosystem I. In this study we present the first evidence of FNR (isolated from spinach and from wheat) interaction directly with a model membrane without the mediation of any additional protein. The monomolecular layer technique measurements showed a significant increase in surface pressure after the injection of enzyme solution beneath a monolayer consisting of chloroplast lipids: monogalactosyldiacylglycerol or digalactosyldiacylglycerol. An ATR FTIR study revealed also the presence of FNR in a bilayer composed of these lipids. The secondary structure of the protein was significantly impaired by lipids, as with a pH-induced shift. The stabilization of FNR in the presence of lipids leads to an increase in the rate of NADPH-dependent reduction of dibromothymoquinone catalyzed by the enzyme. The biological significance of FNR-membrane interaction is discussed.